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Introduction 
Subject access to collections has been in the focus of attention of LIS field for decades. A 
number of catalog use studies have been conducted in attempts to better understand its role and 
the problems user faces while searching for the information on a particular topic, with 
transaction log analysis being one of the methods widely employed by these studies. However, 
issues of subject access in federated collections, where the “unit of analysis” is a collection 
rather than an item search, have not yet been investigated. This paper reports an attempt of such 
an analysis performed on the IMLS Digital Collection Registry transaction log dataset.  
 
IMLS Digital Collections and Content project is being implemented at the University of Illinois 
at Urbana-Champaign since January 2003. Within the project framework, a registry of all 
National Leadership Grant collections with digital content has been created. The IMLS 
Collection Registry includes collection level descriptions1 and links to homepages of over 170 
digital collections, created by  libraries, museums, historical societies, botanical gardens and 
other cultural heritage institutions with support of the National Leadership Grant administered by 
the Institute of Museum and Library Services since 1998. The IMLS Digital Collections Registry 
is indexed with the GEM (Gateway to Educational Materials) subject headings, which provide 
broad categories for browsing considered suitable for the educational and cultural heritage 
communities.  
 
GEM project, started in September 1996, is an initiative of the National Library of Education to 
expand educators’ access to Internet-based lesson plans, curriculum units and other educational 
materials (Sutton, 1999). GEM Element Set is an extension of the Dublin Core Element Set, with 
eight elements added to the initial 15-element DC package. In 1997, GEM subject scheme was 
created as the Subject Element GEM Controlled Vocabulary to describe digital objects in 
Gateway for Educational Materials repository. In part due to high national and international 
                                                 
1 See for example http://imlsdcc.grainger.uiuc.edu/collections/FullDisplay.asp?cid=2404
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reputation that GEM project in general has gained since its inception, today GEM subject 
scheme’s application goes beyond its original domain: the Gateway to Educational Materials 
database. GEM subject scheme is now one of the many2 controlled vocabularies and subject 
hierarchies being used to provide subject access to online resources and digital libraries such as 
Everglade, Internet Scout Portal, Federal Resources for Educational Excellence (FREE), 
RefWorks, National Science Digital Library etc.  Being a domain-specific controlled vocabulary 
aimed at educators, GEM subject headings are considered suitable for browsing databases in 
both educational and more general humanities domains. 
GEM subject scheme (see Attachment 1) consists of 12 “level 1” broad subject headings: Arts, 
Educational Psychology, Foreign Languages, Health, Language Arts, Mathematics, Philosophy, 
Physical Education, Religion, Science, Social Studies, Vocational Education, each of which has 
from 12 to 29 narrower “level 2” headings under it. The second level subject headings for 
Philosophy and Religion replicate ERIC Thesaurus “Narrower Terms” for these two broad 
subjects. Several of the level 2 GEM subject headings – Careers, History, Informal education, 
Instructional issues, Process skills, and Technology – are facets applicable to each of the twelve 
broad subject headings. 
According to Stuart Sutton (2004), the major deficiency of the digital library architecture, 
including GEM, is the absence of the standardization in name authority; neither name nor place 
subject are represented in GEM subject scheme. 
Collection administrators participating in the IMLS Collection Repository project are required to 
provide top-level GEM subjects in collection descriptions for the registry. Use of other subject 
headings is not required but supported by the metadata schema. As recently collected survey and 
interview data show, collection administrators are not completely satisfied with GEM subject 
scheme use for collection level description. Most of them point at the significant drawback of 
GEM subject scheme – lack of breadth and depth in topic coverage, especially at the top level of 
the subject hierarchy. 
Research Question 
The major research question in this study was: How suitable is the GEM (Gateway for 
Educational Materials) subject scheme adopted by IMLS Collection registry for describing 
diverse collections in the Registry? If it does not provide appropriate subject representation, 
                                                 
2 GEM subject scheme is one of the 129 thesauri listed by the Library of Congress list of codes for subjects 
http://www.loc.gov/marc/sourcecode/subject 
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would another controlled vocabulary do a better job for this particular registry? 
 
Based on the literature for evaluating subject schemes (Cochrane 1986, Larson 1991A etc.) and 
my own observations I have formulated eight general criteria for measuring GEM subject 
scheme suitability to collection level description in IMLS registry: 
1. diversity of topics covered by GEM subject headings (breadth and depth of subject 
coverage), 
2. syndetic structure of the GEM subject scheme, 
3. heading structure of GEM subject headings, 
4. currency of GEM subject headings, 
5. availability of links between GEM subject headings and subject terms from other 
controlled vocabularies 
6. degree of overlap between GEM subject terms and other subject terms used in the 
collection level description, 
7. degree of overlap between the collection level description GEM subject terms and subject 
headings used in item level description. 
8. semantic match between the GEM subject terms and keywords used by searchers of the 
registry. 
 
A preliminary analysis of a sample of 23 digital collections based on the first seven criteria 
demonstrated overall inability of GEM subject scheme to adequately represent breadth and depth 
of subjects of the diverse collections in IMLS Collection registry. For this project, I chose to 
focus on the last and very important criterion – the semantic match between keywords applied by 
users in their searches and the GEM subject headings used in collection description records. 
Because no research has been done yet with the focus on specifics of search types and 
approaches in federated collections at collection level, another area of my interest in this project 
is general description of the searches made by users in IMLS Digital collection registry: the 
weight of subject versus known-item searches, typical query profile in terms of the number of 
words, frequency of each query use etc. I am also interested in correlation – if any – between the 
type of search and the semantic match of search terms with controlled vocabulary terms. 
 
Given all the above, the more specific research question for this project is: how similar are the 
IMLS Collection Registry user keywords (extracted from transaction log) and the controlled 
vocabulary terms from three different controlled vocabularies – GEM thesaurus and its 
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alternatives?  Which of the three controlled vocabularies matches higher percentage of the search 
terms from the user queries made in the Registry? 
 
Data Collection and Data Analysis 
Based on the recent decade’s research on matching user terms with controlled vocabulary terms 
(Collantes 1995,  Dubin 1998, Greenberg 2001, Gault, Shultz & Davies 2002, Gross & Taylor 
2005, Nowick & Mering 2003, Qin 2000), the following conclusions can be made regarding the 
typical data source, data processing and data analysis techniques applied: 
Typical source of data:  transaction logs, user terms submitted for mediated search 
Typical data processing techniques: 
• Parsing user queries into separate terms (excluding stop words) and phrases  
• Extracting stems from the words in user queries 
Typical analysis steps: 
• Match user queries with controlled vocabulary terms: most often exact, near exact 
matches (with variations in spelling, endings and plurals/singulars), and synonyms 
(SYN), sometimes – also broader terms (BT), related terms (RT), narrower terms (NT) 
(the latter works only in structured thesaurus, which GEM is not). 
• Run user queries (with user terms either mapped or un-mapped to particular thesaurus, 
including SYN, BT, NT, RT) in the same or other comparable system they originate from 
(e.g. OPAC, article database) 
Typical data analysis techniques: Qualitative analysis and descriptive statistics. 
 
The major dataset used in the analysis is the IMLS Collection Registry transaction log dataset – 
an Access file that consists of over 19,000 records and covers a period of approximately 7 
months, between February 2005, when collection registry was first made publicly accessible, and 
September 2005. Initially transaction log file consisted of over 100,000 records, but after 
exclusion of the noise – searches and browsing made in the Collection Registry by web crawlers 
and Registry testers – the size was reduced to approximately 19,000 records.  Each record/row 
contains information on IP address the query originated from, date and time of access, webpage 
visited within the Collection Registry, raw query string etc. 
 
The transaction log was manually processed to extract all the keyword search query strings – a 
total of 945, which were then alphabetized (see Attachment 2). Given the time constraints of this 
project, a subset of 533 user queries was selected for analysis. Since the sample constitutes a 
large portion – over 56% – of the total dataset, it should be representative of a dataset as a whole. 
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Sampling procedure was conveniently applied as follows: queries that start with letters “A” to 
“L” were selected for analysis. The limitations of such sampling include uneven distribution of 
potential search terms throughout the alphabet: some letters have much more words starting with 
them than the others. Also, the search terms that started with numbers were not included.  The 
rest of the dataset will be included in further analysis. 
 
 The user keyword queries vary in complexity and length. For example, the number of words in 
each query ranges from 1 to 7, with the vast majority consisting of one or two words, as can be 
seen from the chart below.  
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Preserving the context of a search is an important factor for analysis, especially when trying to 
decide on search type and finding a match with the terms in a controlled vocabulary. Therefore, 
the decision was made not to parse queries into separate words or even further – into stems. The 
minimal processing of the queries was done with noun words in queries: plurals were truncated 
and grouped together in the same query with the singulars of the same words (e.g. “Indians” and 
“Indian” became “Indian*”, “clipper ships” and “clipper ship” became “clipper ship*”). Both 
correct and misspelled versions of the same words were considered the instances of the same 
query (e.g. “Antarctica” and “antartica”, “immigration” and “imigration”). 
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At the first stage of analysis, general descriptive statistics procedures were used: search 
frequencies and the number of words excluding stop words in queries were calculated for each 
query, averaged for the whole sample and for each category separately. The stop words for these 
purposes included prepositions, conjunctions and articles.  
 
The major part of the first stage of analysis was categorizing the user queries into seven broad 
search types or categories, derived from the Functional Requirements for Bibliographic Records 
(FRBR, 1998) classification of the entities in bibliographic universe. Seven out of ten FRBR 
entities that can be subjects of the work were used in this study’s framework: work, person, 
corporate body, concept, object, event and place. The definitions of each entity and examples 
given by FRBR – detailed for work, person, and corporate body, but scarce for object, concept, 
event and place – were followed as guidelines for distinguishing between the categories. In 
essence, seven categories are characterized by FRBR as: 
1. work: a distinct intellectual or artistic creation (FRBR, p. 16) 
2. “person: an individual; encompasses individuals that are deceased as well as those that 
are living” (p. 23) 
3. “corporate body: an organization or group of individuals and/or organizations acting as a 
unit; encompasses organizations and groups of individuals and/or organizations that are 
identified by a particular name, including occasional groups and groups that are 
constituted as meetings, conferences,  congresses, expeditions, exhibitions, festivals, 
fairs, etc. The entity also encompasses organizations that act as territorial authorities, 
exercising or claiming to exercise government functions over a certain territory, such as a 
federation, a state, a region, a local municipality, etc. The entity encompasses 
organizations and groups that are defunct as well as those that continue to operate” (p. 
24) 
4. “concept: an abstract notion or idea; encompasses a comprehensive range of abstractions 
that may be the subject of a work: fields of knowledge, disciplines, schools of thought 
(philosophies, religions, political ideologies, etc.), theories, processes, techniques, 
practices, etc. A concept may be broad in nature or narrowly defined and precise” (p. 25) 
5. “object: a material thing; encompasses a comprehensive range of material things that 
may be the subject of a work: animate and inanimate objects occurring in nature; fixed, 
movable, and moving objects that are the product of human creation; objects that no 
longer exist” (p. 26) 
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6. “event: an action or occurrence; encompasses a comprehensive range of actions and 
occurrences that may be the subject of a work: historical events, epochs, periods of time, 
etc.”(p. 27) 
7. “place: a location; encompasses a comprehensive range of locations: terrestrial and extra-
terrestrial; historical and contemporary; geographic features and geo-political 
jurisdictions”(p. 27). 
 
FRBR’s expression, manifestation and item entities were not adopted as categories for this 
analysis, since it is virtually impossible to detect from transaction log what exactly the user was 
searching for: an abstract work, its particular expression, manifestation or item. Therefore, in my 
classification of Collection Registry queries, work is broader than FRBR’s work and covers any 
artistic creation that has a title, including the digital collections that are members of IMLS 
Collection Registry. 
 
Although the FRBR person entity does not currently cover families, there is a provision to 
update FRBR model with adding family entity to the same group of entities that contains person 
and corporate body. Therefore, I tentatively expanded the person category in my analysis to 
include families (e.g. “Cushmans”), as well as ethnic groups/nationalities (e.g. “Irish 
Americans”) and classes of persons (e.g. “children that are abused”) that I believe belong to the 
same group of entities and are tightly connected with person entity.  
 
The rare occasions of fictitious characters were treated on the basis of “what they would be if 
they really existed” (e.g., TV series’ character Alf is a creature, thus an FRBR’s object, as would 
also be a dog or a squid). 
 
For consistency in distinguishing between types of searches in less straight-forward cases, some 
simple rules were developed: unspecified social and business institutions (e.g. “library”, 
“archive”, “can company”, “amusement park”) were classified as concepts, institutions for which 
physical structure is more important (e.g., “ballrooms”, “highways”) as objects, and more 
specifically named ones (e.g., “Icy Hot Bottle Co.”, “library+Moorhead”) as corporate bodies. 
Some queries presented a real challenge for classification: “books” was one of them, which I 
tentatively categorized as a concept, although it could as well be an object. As any 
categorization, such an approach is inevitably judgmental, which is one of the limitations of the 
study. Another limitation of applying FRBR framework – as probably any other – for 
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categorization of subject searches lies in ambiguity of actual searches, further discussed in 
Findings and Discussion section.  
 
The queries that presented no clue as to what type they belong to (e.g., “aF”, “beyond”, 
“LU+65”) were grouped together in an eighth category – unknown.   
 
The second stage of analysis included searching in three controlled vocabularies – GEM, LCSH, 
and Art and Architecture Thesaurus – for the semantic matches of actual user queries from the 
IMLS Collection Registry transaction log. Library of Congress Subject Headings was selected 
for analysis as a controlled vocabulary that almost a half of digital collections participating in 
Collection Registry are using for item-level description and that is being considered by some of 
surveyed collections as an alternative to GEM for collection-level description. OCLC Connexion 
database features – LCSH authority file and Web Dewey search for editorially mapped LCSH 
headings – were used for matching user queries with LCSH. Art and Architecture Thesaurus 
(AAT) was selected as another plausible alternative for describing cultural heritage materials – 
and possibly collections. A number of collections participating in the registry are using AAT for 
their item-level description. Moreover, AAT is a controlled vocabulary of a smaller scope than 
LCSH, but significantly more detailed than GEM.  
 
Only exact/abbreviated and synonymous matches (e.g., “inoculation” and “vaccination”) were 
treated as semantic matches for the purposes of this analysis. Abbreviated queries were matched 
with the full terms in controlled vocabularies, e.g. “ilgwu” with “International Ladies’ Garment 
Workers’ Union”. The order of the terms in the query, as well as presence or absence of 
prepositions and conjunctions was ignored for analysis. (e.g., “French art” was matched with 
“Art, French”; “epistemology” with “knowledge, theory of”, “children that are abused” with 
“abused children”). Endings of the words were also disregarded, as long as they did not affect 
the meaning (e.g., “automated speech recognition” was matched with “automatic speech 
recognition”).  Both preferred terms and variant terms in controlled vocabulary were considered 
legitimate matches. For example, both 150 MARC field (USE) and 450 field (USE FOR) in 
LCSH authority records were analyzed to find a semantic match to a user query.  Simple user 
queries were in some cases matched with compound LCSH subject headings, for instance 




The number of matches was totaled and averaged for the whole sample and for search types. 
Complete categorized listing of user query terms, along with descriptive statistics and 
calculations is available at https://netfiles.uiuc.edu/zavalina/MDRTpapers/AtoLwithAAT.xls. 
 
Findings and Discussions 
As the first stage of analysis demonstrated, two thirds of all searches made in IMLS Digital 
Collection Registry are spread between three broad FRBR categories: concept, object, and 
person, with concept search leading among both search terms and search instances. Place also 
takes significant percentage of searches, while corporate body, event, work, and unknown search 
types combined total below 20% of the searches. The low level of event searching is surprising, 
since most of the historical searches would be searches for events.   






































Because of the very nature of concept, object, place, and event, these cannot possibly belong to 
the widely-used in LIS general type of known-item searches (i.e. searchers where the user knows 
either author or title of the work sought), and therefore search categories can be safely 
considered subject searches in the IMLS Collection Registry. As can be easily seen from the 
chart below, then subject search constitutes at least 62% of all search terms and all search 
instances.  

























However, of course not all person searches will be known-item searches, since the broad person 
category includes also families, ethnic groups/nationalities and classes of persons. In the sample 
studied, over one third – 34% to 37% – of all searches initially assigned to the person search type 
represents these types of searches: 




















Thus, by adding these family, ethnic group/nationality and class of persons searches to the pool 
of subject searches, the percentage of subject searches made in the IMLS Collection Registry 
increases to 70% by both search term and search instance: 
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Although the number of federated digital collections has been rapidly growing recently, as did 
the creation and use of collection registries, no attempt has been documented in LIS literature so 
far to conceptualize known-item and subject searches at the collection level. In my operational 
definition, since in IMLS Digital Collection Registry the searches are conducted at the collection 
level, the known-title search in such situation will be the search, where the user knows the title of 
the digital collection; everything else will be a subject search, which, broadly defined, includes 
both controlled- and uncontrolled-vocabulary searches with an intent to find information on 
particular subject/topic/discipline/area.   
 
The majority – sixty-three percent of search terms and seventy-two percent of search instances – 
of the work searches in the Registry were the searches for specific digital collection title, thus a 
known-item search. Although the rest of work searches were for the specific item-level titles, and 
therefore at the collection-level search can be treated as subject searches, the number of them 
was not significant enough to affect the distribution of two major search types – subject and 
known-item – as shown above.   
 
The prevalence of subject search is obvious from the charts and remains in agreement with 
results of the 1982 large-scale Council for Library Research (CLR) study of online catalog use, 
which radically changed the conception of catalog use by finding subject search to be 
unexpectedly widely used by patrons – 59% of all searches. Compared to the earlier transaction 
log studies of online catalog use (e.g., Larson 1991B), including CLR study itself, the relative 
value of subject search as shown by the current study is much higher, which can be explained by 
at least two reasons: 
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• a general shift towards subject searches in a world where abundance of publication 
makes it less and less possible to know the title or author of the specific item 
• a conceptual difference between collection-level and item-level searches, which implies 
a trend towards increased levels of subject search in federated collection registries.  
Further research into how the search type distribution in IMLS Item-level Repository and IMLS 
Digital Collection Registry correlate with each other will help to answer these questions.  
 
It should be noted here that actual searches conducted by users in the Registry rarely could be 
categorized “strictly” as any one of the search categories/FRBR entities, and sometimes 
presented a real challenge in determining which entity was the major component of a query. 
Below is a discussion of some of the examples found in this transaction log:   
1. “Amusement park”. As an abstract idea of amusement parks this query might be 
categorized as a concept. On the other hand, amusement parks are physical structures 
created by people, which makes it an object in FRBR definition. There is no correct 
answer to this question, even asking a user what (s)he meant when making this search 
would not clarify the ambiguity in most cases, because a concept of amusement parks is 
tightly connected to the object of amusement park. If you ask a user, you might learn that 
the search was for a specific institution, thus a FRBR corporate body Similar examples of 
queries from the sample studied include  “Archives”, “Ballrooms”, “Highways”, 
“detroit+historical+museums” (the latter is also inseparable from a specific location – 
FRBR place, as is “library Moorhead”). 
2. “Industrial models”. The very word “models” implies it being a concept, as modeling 
requires conceptualizing. On the other hand, industrial models are physical structures 
created by people to assist in specific industrial processes, therefore it can also be 
categorized as an object. “lesson+plans” appears to be a very similar example, only from 
another realm – education rather than industry.  
3. “Landscape” is something that exists in the nature, or can be created by people, thus it 
seems to be a FRBR object. However, the possibility exists for it to be classed as a 
concept too, if a user is searching for literature on landscapes and landscaping as a 
discipline. 
4. “letters+from+19th+century” is a pretty straightforward example of object search. 
However, it is qualified by a specific time period, which, in FRBR definition, is an event. 
5. “asian+American” appears to be a person search, although often refers to a broader 
category nonexistent in FRBR model yet – an ethnic group. However, it is inseparable 
from two places – Asian and American continents. In my understanding, a person or 
ethnic group in general is in most cases defined through place. Similarly, 
“children+that+are+abuse” is also a group (or a class) of persons inseparable from 
another FRBR entity, but defined by event of abuse rather than by place.  
6. “henry+fordmuseum+and+greenfiel+village” is a specific corporate body (the Library 
of Congress corporate body authority file exists for it in WorldCat). However, it is 
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obvious, that a person of Henry Ford and a place of Greenfield Village are integral parts 
of this query.  
7. “don+quijote” is both a fictitious character created by Cervantes and a phrase widely 
known as a title of his book  -- although in fact it is just a part of the book’s title. 
Categorization of this search entirely depends on the user intention, which cannot be 
known from the query itself. If the search was for a book, it was a work search, but if it 
was for a character it was either a concept (something abstract that does not exist and 
never physically existed), or a person if we follow the logic of “what it would be if it 
existed”. 
8. “Civil rights movement” might be classified as an event, which is a tricky entity because 
it is, according to Functional Requirements to Subject Authority Records (Zeng and 
Salaba, 2005), a combination of place and time. But where is time and place in this 
query? It may equally refer to various times and place, e.g. 1950s United States, or 1960s 
France, or 1970s Soviet Union, or 2000s China. Does the absence of explicit or implicit 
qualifiers make it a concept? “Census” seems to belong to the same cluster of examples. 
 
Studies of transaction logs typically look at the frequencies of search term use and the average 
number of words in the search query. For the sample of queries analyzed in this study, the 
average frequency of term use was rather low – 1.4. The highest search term use frequency was 
recorded for place category – 1.58 – and the lowest was recorded for event category – 1.08. In 
terms of the typical number of words in query excluding stop words, the average for the whole 
sample constituted 1.69 words per query. The highest average number of words per query was 
recorded for corporate body category of search – 2.78 – and the lowest was recorded for place –
1.35 words per query.    
 
At the second stage of analysis, the number of matches for user search queries in three controlled 
vocabularies – GEM subject scheme, Library of Congress Subject Headings, and Art and 
Architecture Thesaurus – was compared for each search term (combination of terms in the user 
query), for each category of searches, and for the whole sample. A total of 10 matches – 2.6% 
out of 380 unique search terms – were found in GEM subject scheme. A total of 271 matches – 
71.3% – were found in LCSH. Art and Architecture Thesaurus matched only 86 – 22.63% of user 
keywords. The only category of user searches GEM had matches to was concept, while LCSH 
had matches to all the categories, including a couple of unknown searches, which as the category 
were the worst represented in LCSH. Art and Architecture Thesaurus terms matched mostly 
concepts and objects, with no matches at all in corporate body, place and work search categories. 






















concept 94 125 10 10.54 87 92.55 53 56.38 
corporate body 9 10 0 0 5 55.56 0 0 
event 12 13 0 0 6 50.00 2 16.66 
object 79 108 0 0 51 64.56 29 36.71 
person 78 117 0 0 63 80.77 1 1.28 
place 55 87 0 0 51 92.73 0 0 
Work 34 49 0 0 4 11.76 0 0 
Unknown 19 24 0 0 4 21.05 1 5.26 
TOTAL 380 533 10 2.63 271 71.32 86 22.63 
  
The low level of matching between the user search terms and the GEM subject terms is 
explained by the extreme broadness of this subject scheme. There is no widely shared notion of 
the digital collection even among collection creators and managers (Lee 2000, Hill et al. 1999); 
much more confusion exists among the users of federated collection repositories. Such an 
ambiguity can cause sometimes unjustified preciseness and narrowness of collection-level search 
terms selected by Registry users, who are not making distinction between searching for items in 
collection and searching for collections in collection registry. Whatever is the reason, the 
mismatch between the GEM subject scheme and actual searches is obvious. 
 
Surprisingly, LCSH, although matching most of the user terms, still leaves almost 30% 
unmatched. LCSH is the most effective in matching places and concepts, while works remain the 
least matched; only about a half of corporate bodies and events from this study’s sample are 
covered by LCSH terms.  The reason may lay in general inflexibility of LCSH – a large scheme 
that is extremely hard to keep up-to-date. A vivid illustration from this study is the absence of 
such term as “learning standards” in LCSH authority file.  
 
However, as can be seen from the Table 2 below, compared to the other two controlled 
vocabularies, LCSH on its own (without overlap with AAT or GEM) covers the lion share – 
almost 50% of user search terms. Only 6 terms matched by AAT were not also matched in 
LCSH, and all the terms matched in GEM were also matched in LCSH.  
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concept 94 0 3 0 32 45 1 7 6 
corporate 
body 9 0 0 0 5 0 0 0 4 
event 12 0 0 0 4 2 0 0 6 
object 79 0 0 0 26 25 4 0 24 
person 78 0 0 0 62 0 1 0 15 
place 55 0 0 0 51 0 0 0 4 
work 34 0 0 0 4 0 0 0 30 
unknown 19 0 0 0 3 1 0 0 15 
TOTAL 380 0 3 0 187 73 6 7 104 
 
The most unexpected finding of the second stage of analysis was that well-developed, up-to-date, 
flexible and faceted Art and Architecture Thesaurus, which seems to be especially suitable for 
describing cultural heritage materials and possibly collections, matched such a small proportion 
of user search terms. The explanation can lay in the fact that AAT, just as GEM, does not include 
name and place authority files. However, the broader Getty Thesaurus framework, along with 
AAT, also includes such authority files.   
 
Conclusions 
This study results demonstrate an unusually high for catalog use / transaction log analysis studies 
level of subject searching made by patrons at the collection level. Further investigation is needed 
into the reasons of such increase in subject search proportion, including collection of data 
through collection registry users’ interviews and observations.  
 
Further research is also needed into which controlled vocabulary would best represent digital 
collections in the IMLS collection registry. Although LCSH has shown relatively good results, 
none of the three controlled vocabularies in this study fully represents the subjects of diverse 
collections in the IMLS Digital Collection Registry, or at least a user’s expectations towards 
these subjects. For the future study, another – more flexible than LCSH – controlled vocabulary 
of the moderate scale, which, unlike GEM or AAT, represents a wider variety of search types – 
not just concepts and/or objects  – should be selected for the same analysis and for comparison 
with GEM, LCSH, and AAT. To compensate for deficiencies of the transaction log analysis as a 
method that does not provide any insight into user motivations and intentions and deals only with 
user actions, think-aloud protocol observation of the users searching IMLS Digital Collection 
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Gateway to Educational Materials Subject Scheme 
 
GEM Level 1 GEM Level 2
Arts  Architecture 
Art therapy 
Careers* 

















































Health  Aging 













































































































































































Technology and civilization 
United States Constitution 
United States government 





















Trade and industrial 
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26. africa+focus  
27. african 






























































































































































































208. colorado  
209. Colorado  
210. Colorado+Granger 
211. Colorado+Granger  



























































































































































































394. Hibi  
395. higher+education 
396. Highland+Park 

















413. homefront  
414. honore  
415. honre 
416. horse 








425. illinois  












438. indian  
439. indian  




444. indians  
445. Indonesian 
446. industrial+models  
447. infomine  



























475. jackson  
476. jackson+davis  
















































521. landscape&type=image  





































558. manuel+fernandez+del+Castillo  
559. maps 
560. maps&type=dataset 
561. maps&type=image  

















































































639. new+york  
640. new+york+city+skyline 























































































726. public+art+bronx  
727. puck  
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728. quilt  
729. quilts 






















751. riot  
752. rivers+of+Guinea 
753. rivers+of+Guinea  
754. Roads 




















































806. stark+county (cd=2484) 
807. stars&type=image 
808. starvation 
809. steel+works  
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810. stephen+king&type=text 
811. street  
812. streets  
813. stutler 
814. stutler+brown  
815. stutler+brown  
816. summer+drawings 
817. summer+drawings  
818. summer+landscape&type=image 
819. summer+landscape&type=image 
820. summons  
821. summons+to+comradship 








830. TELEVISION  
831. tepee 
832. test 











844. tobacco+currency  













858. transportation  
























883. walking+stick  











894. Washington+township 920. world+war+i 
895. Watkins  921. world+war+i 
896. wayne+state%22 922. World+War+I 
897. Welsh+language 923. World+War+I 
898. western+1818 924. wpa+program 
899. western+high+schoo 925. wrighting 
900. western+high+school 926. wrighting 
901. western+waters  927. WW1+Posters 
902. westervelt 928. wwii  
903. wgbh 929. Wyandoch+Kansas 
904. whaling  930. yearbook 
905. whaling 931. ymca 
906. white+train 932. YMCA 
907. Whitman 933. YMCA 
908. William+Letts+Oliver  934. YMCA  
909. windorpski 935. YMCA  
910. wisconsin 936. YMCA  
911. wisconsin  937. ymca  
912. wisconsin  938. ymca  
913. wisconsin  939. YMCA  
914. Women 940. yoko+ono 
915. women 941. z39.50 
916. women 942. zeppelin 
917. women 943. Zionism 
918. women , 2530) 944. Zohaib+khan 
919. world+war 945. zoo 
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